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Abstract: Mg-Zn-Sn alloys with different contents of Zn and Sn were prepared by metal mold, and the as-cast
structure and mechanical properties of the alloys were investigated. The results show that the morphology of the
grains is changed from columnar to equiaxed and the equiaxed grain size as well as the secondary dendrite spacing
is decreased as the element content increases when the total mass fraction of Zn and Sn is less than or equal to 6%
due to the value of Ggr (Growth restriction factor) increases. However the amount of second-phase MgZn and/or
Mg, Sn is increased with Zn and Sn content increasing. The yield strength and compressive strength of the alloy
are increased with the content of Zn and Sn increasing, however the compressive rate of the alloys reaches the
highest values at 2% Zn and 2% Sn, which is attributed to the finer and uniform distribution of Mg, Sn and MgZn
phases at the grain boundaries, thus improving the plasticity.
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Tab.1 Nominal compositions of Mg-Zn-Sn alloys %
wp

GE: Zn Sn Mg
Mg-27Zn 2 0 K
Mg-4Zn 4 0 R
Mg-6Zn 6 0 Fis
Mg-2Sn 0 2 it
Mg-4Sn 0 4 K
Mg-6Sn 0 6 Rt
Mg-1Zn-1Sn 1 1 Fiis
Mg-2Zn-2Sn 2 2 it
Mg-3Zn-3Sn 3 3 At

HER N R ST A ¢50 mm X 200 mm) 5 & 8 & 4 ik
FEBEMF R 5 g WRIR +5 mL KB +75 mL 1
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By iR RS A — YRR S D BE s F D/2000X 1 26 A7 54X
(XRD) #EATYIAH L5343 BT 5 R ] TSM-6610 451 4 H B 411
B SEM J i $ 185 5007 5 78 28 3 203 ) GWTA304 i 5%
BL 3T e 453080 X RS 48 mm X 12 mm, 2l
N7 A7 -I07 A% M2, 75 B 5 B R 4 R A 1A RE S AL
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2.1 Mg-Zn-Sn B WHHEAR

(e) Mg-4Sn

(h) Mg-2Zn-2Sn (i) Mg-3Zn-3Sn

B 1 44 Mg-Zn-Sn4&4&d)2 MR
Fig.1 Metallographic structure of as-cast Mg-Zn-Sn alloys
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(a) Mg-47Zn

(b) Mg-4Sn

(¢) Mg-27Zn-2Sn

B 2 Mg-4Zn,Mg-4Sn % Mg-27Zn-2Sn 44 % SEM 7 &
Fig.2 SEM morphologies of Mg-4Zn, Mg-4Sn and Mg-2Zn-2Sn alloys

Mg-4Zn.Mg-4Sn M Mg-2Zn-2Sn 4 4 19 SEM £ %i .
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Tab.2 Metallographic parameters and Gy values of

Mg-Zn-Sn alloys

Apak SEEE CWES BHMBBL G/
RIS Nt/pm B/ pm U % C
Mg-27Zn 267 45 <0.3 10.62
Mg-4Zn 178 23 2.8 21.24
Mg-6Zn 133 17 3.8 31.86
Mg-2Sn 289 50 <0.3 2.94
Mg-4Sn 183 33 3.2 5.88
Mg-6Sn 139 22 4.3 8.82
Mg-1Zn-1Sn 258 40 0.3 6.78
Mg-2Zn-2Sn 170 20 3.0 13.56
Mg-3Zn-3Sn 125 14 4.2 20.34
Hop, GrefH R TR AR,
Grr = > m,Co(l, — 1) (D

K m, R AT E R ZK I RLR,C/ % C0
5 HICIIWIR R IE % sk NS 1 AR IE R0 &R
.

FILLVE W BEE Zn,Sn & BRI, S5 Rl ORL R ST R
TURRE b TR B U0 S T B R A B A B i, G ) A
F Zn.Sn 5 T Mg-Zn-Sn &4 W Gy (8 , 15 fb k4R
Kz RE, B Zn 52 & A &0 Gre (6 HE R 8 E .
Mg-Zn G AWML R R m=—6.04 °C/% 1 T F 1 5
Be 2K £ =0.12; Mg-Sn & & WAL R m = —2.41

C/% R FOEH AL 2B R =0.39, fC AR (D, AT
HESE] Mg-Zn-Sn 541 G fl . WWFE 2,

3 4 Mg-Zn-Sn &4 19 XRD 43 #7 3%, Al W4
AU 5 M A Mg, Sn il MgZn, K 4 4 Mg-2Zn-
2Sn A 4B SEM [ 49 4 &, AT L3 A F W7 ) Mg, Sn
MgZn 7E Mg-Zn-Sn & & W 0 73 i R, Hh s @
HEYUH Mg, Sn, B @A H LR MgZn, ETH 4K
W mTE St b AR X PR A E SR, A
PLIX 4y
o a-Mg

* MgZn
+ Mg,Sn

.
oo sllxxe] “L_j’o

Mg-3Zn-3Sn

CPS

[ xxe | | ..
e Mg-2Zn-28n

D1 JLM

10 20 30 40 50 60 70 80 90
200
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Fig.3 XRD patterns of Mg-Zn-Sn alloys

Mg-1Zn-1Sn

B 4 Mg-2Zn-2Sn 44 SEM @424 B
Fig.4 SEM surface scanning of Mg-2Zn-2Sn alloys
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Tab.3 Compressive mechanical properties of as-cast Mg-Zn-Sn

alloys at room temperature

GRS Jiti HR 5% & / MPa JE45 38 B /MPa R4 %
Mg-2Zn 188 243 22
Mg-4Zn 207 312 24
Mg-6Zn 225 325 22
Mg-2Sn 187 216 16
Mg-4Sn 215 255 18
Mg-6Sn 230 269 15
Mg-1Zn-1Sn 190 241 23
Mg-2Zn-2Sn 208 291 27
Mg-3Zn-3Sn 224 312 21
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(a) Mg-6Zn 44

(b) Mg-6Sn &%
B 5 454 Mg-6Zn A Mg-6Sn &2 T RE% G % —AHR
Fig.5 Second phase morphologies of as-cast Mg-6Zn and

Mg-6Sn alloys deformed at room temperature(SEM)
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